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Abstract
The purpose of the study was to examine the mean differences among collegiate
student athletes and full-time college student nonathletes on measures of eating behavior,
body checking, and social and personal identity. Student athletes were categorized as
belonging to either a team or individual sport based on NCAA sport participation, along
with gender identity. A secondary aim of the research was to conduct factor analyses on
the Body Checking Questionnaire (BCQ) and Male Body Checking Questionnaire
(mBCQ). The intent was to understand the structure and factor breakdown of how
athletes respond to the two scales that have yet to be studied in the college student-athlete
population. Scale reduction for both scales were applied with intentions for future
validation in the collegiate student-athlete populations. A single survey was sent to
eligible full-time college students and NCAA eligible student-athletes (n=174 studentathletes; n=85 nonathletes) via email. Analyses conducted included a 3X3 MANOVA
assessing independent variables of sport type (k=3; team athlete, individual athlete,
nonathlete) and gender identity (k=3; man, woman, other gender identity) on the
dependent variables of eating and body checking behaviors and social/personal identity.
Factor analyses were conducted using only college student-athlete data (n=174). The
results showed significant gender differences on both eating behavior (F (2, 246)
=13.716, p < 0.001, partial eta2 = 0.103, power=0.998) and body checking behaviors (F
(2, 246) =26.374, p < 0.001, partial eta2 = 0.181, power=1.000), with women having
higher mean scores compared to men and other gender. Further, there was a significant
multivariate interaction of gender and sport on the set of five dependent variables,
assessing eating behavior, female and male body checking behaviors, and social, and

personal identity, (F (15, 649.133) = 2.496, p < 0.001, partial eta2=0.050, power=0.983),
showing that women and those identifying as other gender scored significantly higher on
the female body checking measure than the men did, regardless of sport type. In contrast,
nonathletes identifying as men reported higher scores on the male body checking
questionnaire than those identifying as women and other gender. However, those
identifying as women team-sport athletes or other gender individual-sport athletes
reported higher scores on the male body checking questionnaire than the men did.
Overall, sport type had no significant mean differences on eating behaviors and body
checking behaviors outside of the interaction. Factor analyses maintained high internal
consistency for the BCQ and mBCQ reduced-item scales which retained measurement
reliability and may reduce administration time to college athletes as original compiled
versions were 42-items total down to 23-items.
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CHAPTER 1
JUSTIFICATION AND SIGNIFICANCE
The National Collegiate Athletics Association (NCAA) is the governing body for
intercollegiate athletics. NCAA student-athletes are affiliated with numerous institutions
around the country and represent a substantial proportion of the collegiate and university
population encompassing 494,992 collegiate student-athletes participating in sanctioned
sports in the year 2017-2018 (Schwarb, 2018). Disordered eating, characterized as
behaviors that contribute to restrictive, binging, purging, and other actions that prevent
adequate or healthful consumption of foods, and body image, or one’s perception of their
appearance, are important considerations when addressing the general population.
However, collegiate student-athletes are at higher risk for heightened detrimental
outcomes associated with insufficient and improper eating habits that may be related to
body image perceptions (DiPasquale & Petrie, 2013). Specific sports emphasize finite
body ideals that are thought to associate with successful athletic performances such as
weight and body composition which may result in distorted perceptions of one’s own
self-image and thus potentially encourage disordered eating patterns.
Eating disorders are not as common as other psychopathologies such as those
categorized as depression or anxiety, however, according to the National Institute of
Mental Health data from 2017, lifetime prevalence of clinically diagnosed eating
disorders is relevant. Anorexia nervosa is a disorder characterized by restriction of energy
intake relative to normal levels for age, sex, development, and physical health which
leads to significant low body weight. Severity of anorexia nervosa is determined by body
mass index (BMI) of individuals which considers the ratio of height and weight which is
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problematic with a BMI less than 17.0kg/m2 (DSM-5, 2013). Lifetime prevalence of
anorexia nervosa in the female and male population is 0.9% to 0.3%, respectively.
Bulimia nervosa is less prevalent than anorexia nervosa with 0.3% of the adult
population reporting that they experienced this condition where female prevalence is
0.5% compared to 0.1% for males. Bulimia nervosa is an eating disorder with which
individuals engage in repeated episodes of binge eating, either eating an amount of food
that is larger than most individuals would eat in a similar period in similar circumstances
or a sense of lack of control overeating and ensuing behaviors that attempt to mitigate the
binge episode(s) (DSM-5, 2013). The main observable difference between bulimia
nervosa and anorexia nervosa is that individuals who experience bulimia nervosa are
typically within a normal weight range according to BMI. What remains similar in the
diagnostic criteria of the disorders is the misperceived self-evaluation of one’s body
image as excessively large when in fact that may be far from the reality.
Binge Eating Disorder, or BED, is an eating disorder that involves recurrent
binging episodes like that of bulimia nervosa but without the compensatory purging
behaviors to rid the body of the effects of consumption. BED must be associated with
rapid eating, eating until discomfort, eating large quantities of food without feeling
hungry, eating alone because of embarrassment from behaviors, and/or feeling
disgusted/guilty following consumption (DSM-5, 2013). BED has an overall prevalence
of 1.2% which is the highest among the three main eating disorder diagnoses; females are
two times more likely to experience BED with a prevalence of 1.6% whereas males are
0.8%. Despite rates of anorexia nervosa, bulimia nervosa, and BED being considerably
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less prevalent among the adult population, the consequences, both physiologically and
cognitively, are not only detrimental but potentially life-threatening.
Estimated prevalence of clinically diagnosed eating disorders in the collegiate
student-athlete population is 10 in every 1000 individuals. Furthermore, the estimates of
subclinical eating disorder prevalence in the student-athlete population are thought to be
around four to five times higher than clinical diagnosis (DiPasquale & Petrie, 2013).
Subclinical eating disorders encompass behaviors and cognitions that are reminiscent of a
bona fide diagnosis, however, symptomatology may not meet the necessary clinical
criteria for a formal diagnosis of anorexia, bulimia, or BED. Albeit not being clinically
diagnosed with a bona fide eating disorder, individuals who engage in any sort of
“subclinical” disordered eating patterns place themselves at risk for potential
development of a future eating disorder, adverse health, and poorer quality of life. A
study by DiPasquale & Petrie (2013) examined DSM-5 symptom criteria in diagnostic
evaluation of a clinical eating disorder in collegiate student-athletes; what they
discovered was that prevalence of a clinical diagnosis range from 2% – 5.7% in femaleidentified individuals and 0% – 1% for those who identified as male. The researchers
report that subclinical disordered eating rates, however, are vastly more prevalent in both
genders with female-identified athletes having a range of 18.3% – 25.5% and maleidentified athletes ranging from 16.6% - 19.2%.
Physiological and psychological consequences of eating disorders can have
serious consequences such as anhedonia, irregular/loss of menstrual cycle, bone mineral
density loss, loss of essential fat and hormone production, increased risk of bone fracture,
and the cultivation of such symptoms emerging as a condition called the female athlete
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triad (Hobart & Smucker, 2000). The female athlete triad is characterized by three main
phenomena: first being insufficient energy intake, related to restrictive eating or purging
behaviors, which initiates the second symptom of menstrual cycle cessation thus leading
to the development of the third symptom of early onset osteoporosis. Furthermore,
chronic stimulant laxative used in mitigating binges in individuals with anorexia and
bulimia nervosa can damage autonomic nerve function of the intestine and digestive
system; this is a serious repercussion that is managed via intensive medical intervention
(Mitchell & Boutacoff, 1986). Vomiting as a method of purging, if done so regularly, can
result in permanent esophageal damage as well as oral/dental erosion, leaving an
individual at higher risk for secondary infection. Conversely, individuals who engage in
regular eating binges or are clinically diagnosed with Binge Eating Disorder exhibit a
lifetime prevalence of obesity at 87% (Villerajo et al., 2012).
Physical complications that arise from disordered eating behaviors are more
observable than emotional and psychological consequences that may persist. However,
individuals presenting with disordered eating commonly have maladaptive cognitions
that may contribute or exacerbate the compensatory behaviors or greater engagement of
binging episodes. According to the Cognitive-Behavioral Theory of Eating Disorders
(Williamson et. al., 2004), models convey an integrated cognitive and psychological
perspective of eating disorder development: body self-schema, cognitive biases, binge
eating, compensatory behavior, negative reinforcement of repeated compensatory
behaviors by reducing negative emotions and hypothesized psychological risk factors.
The integration of both cognitive and behavioral theories may aid in better understanding
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the heterogeneity of individuals’ symptomatology, histories, and experiences associated
with the development of eating disorders.
Paradigms attempting to explain etiology and symptom precedence for eating
disorders primarily focus on the general, nonathlete specific population which contributes
to a lack of generalizability to a specific subset of the larger population sample. BurcklesMiller & Black (1991) proposed a theoretical perspective that focuses solely on
development of bona fide eating disorders among collegiate student-athletes known as
The Sociological Perspective of Eating Disorders. According to the theory, three factors
are related to the potential risk for disordered eating pattern development in athletes
which include: biogenetic factors, psychological factors, and sociocultural factors. The
theory posits that the environment plays an integral role in the expression of human
behavior related to eating habits and body self-perception. Despite research supporting
athletes as being more physically, emotionally, and psychologically stable compared to
nonathlete individuals, the data still suggests that athletes represent a unique subculture
that may leave them susceptible to maladaptive eating and body-focused behaviors
(Burckles-Miller& Black, 1991). Environmental stresses such as athletic performance,
academic performance, a desire to please coaches, family, teammates, professors, and
insecurities associated with such high expectations are thought to be the main principles
of the sociocultural branch of the theory. Collegiate student-athletes are placed under a
microscope of expectation and management for optimal performance in athletics and
academics, pressures to triumph in competition, remain healthy and play through
injury/discomfort out of fear of being replaced, cut from the program, or loss of
scholarship, and idolization from coaches, peers, family, college/university, and other
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external groups. Society places athletes on a pedestal to be seemingly “perfect” and
“idealized” individuals based on their monetary (for professional athletes) and/or
championship/award/trophy collection representing undeniable success, which
contributes to a disillusioned sense of objectivity/reality. The Sociological Perspective
builds upon other social psychology theories such as Objectification Theory (Fredrickson
& Roberts, 1997), Social Comparison Theory (Festinger, 1954), Integrative Theory of
Intergroup Conflict/Social Identity Theory (Tajfel & Turner, 1979), and Self-Perception
Theory (Bem, 1972).
Objectification Theory is a social psychology perspective that examines the
notion of sexual objectification of individuals who identify as female as a means of
contributing to mental psychopathology development. Regarding eating disorders,
Objectification Theory presents evidence that cultural idealization/sexualization of
women to be “thin,” “skinny,” and “lean,” especially in Western society, contributes to
negative self-perception and thus cognitive and behavioral modifications that may initiate
the adoption of disordered eating and body checking habits (1997). Furthermore, Ahlich,
Choquette, Rancourt (2018) studied the objectification of men, who were not the original
target population for Fredrickson & Roberts, in Western society and concluded that
sociological/environmental pressures contribute to psychosocial drive for “muscularity”
and “strength.” The same study supported Objectification Theory in that Western culture
emphasizes “thinness” in women.
Sexual objectification as a potential determinant in the practice of disordered
eating habits and body checking behaviors can be viewed as an unconscious/indirect
application of gender/sex ideals in our society. Athletes are not intentionally sexualized
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compared to actors/actresses, singers, models, social media influencers, etc., but rather
idolized for their athletic prowess, physical characteristics, and insatiable desire to win at
all costs. Social Comparison Theory describes humans’ innate desires and motivations to
evaluate other’s opinions of themselves with their observable abilities in various tasks.
Athletes are a unique collection of individuals who rely on objective performance to
indicate whether training, practice, diet, sleep, etc. are influencing overall ability in a
positive way. The relationships between other’s opinions and actual ability with
performance measures influence overall self-assessment of an individual’s perceived
ability. Level of aspiration refers to the concept of fluctuations in performance in each
task will change an individual’s perception of ability over time (Festinger, 1954). For
example, individuals who improve on a score that measures their ability will change their
level of aspiration to fit that new trend of improvement. Conversely, individuals who
underperform at the level of aspiration that was set prior to engaging in activity will
experience a decrease in future aspiration even when past performances were successful.
Further, when presented with a possible range of persons for comparison, an individual
will typically choose someone who most closely resembles one’s own ability at a given
task. This phenomenon is paramount to address as athletes are highly competitive
individuals who typically compare various scores, times, distances, speeds,
physiques/body characteristics and other physical ability standards, which may relate to
adoption of habits in the hope to increase level of aspiration when performing.
Expanding on the social comparison model, Social Identity Theory (1979)
integrates similarities among group affiliation. Based on Sherif’s Realistic Group
Conflict Theory (1970), individuals are motivated by extrinsic rewards within intergroup
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context. Groups will then contend for the extrinsic resource which promotes competition
and establishment of goals to attain the reward. What Social Identity Theory expands
upon is that intergroup conflict heightens intragroup cohesiveness and morale which in
turn heightens desire to identify with the group they most identify with. With athletes,
individuals on a specific team will most likely be set on achieving goals that everyone
shares commonly such as a championship, trophy, qualification to a high-profile
tournament, getting on the news, etc. Being a member of a specific group and associating
an identity with the members also provides a self-reference to define an individual’s
place within the group, outside of the group, and in society in general. This may relate to
specific patterns of behavior(s) and cognition(s) that are shared amongst the group with
which the individual most closely identifies (e.g., sport type, with, say, wrestlers being
known to constantly weigh-in on a scale to check body weight fluctuations).
Another prominent social psychology theory that is relevant is the Self-Perception
Theory (1972) which postulates that people develop attitudes and opinions by observing
their own behaviors. When cognitive dissonance, a discrepancy in cognitions and
expressed behavior, presents itself in individuals, they tend to look introspectively at past
behaviors. By examining prior contexts when behaviors were used, individuals will be
more likely to revert to such behaviors when such dissonance arises. A hypothetical
example may include a soccer player inhibiting food consumption before a game because
they were nervous; if the individual is having a discrepancy with their thoughts and
behaviors in a similar context, then they are more likely to engage in inhibition of
consuming food as this was what occurred in the previous experience. Reverting to
previous behavioral cues when ambiguity in cognitions arise is the foundation for Self-
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Perception Theory and may allow for insight into how student-athletes behave in the
present based on experiences in the past.
Research has attempted to uncover the underpinnings for disordered eating among
NCAA student-athletes, however, the literature has focused primarily on examining
dichotomous sex categories where sample populations are limited to either solely female
athletes or male athletes and/or on a single sport type and NCAA division affiliation.
Therefore, the purpose of the current study was to examine a larger breadth of individuals
compared to previous research, which included collegiate athletes and nonathletes on
gender identity, sexual orientation, and racial/cultural identities. The primary research
aim was to explore differences between NCAA individual- and team-based studentathletes and the nonathletes on eating behavior scores, body checking scores, and social
and personal identity scores. Differences were also assessed across gender identity on the
same outcomes of social and personal identity, eating behaviors, and body checking
behaviors. Based on the literature, the supporting theoretical and empirical evidence, it
was hypothesized that differences would be seen between student-athletes and nonstudent-athletes, and among different gender identity groups, on measures of eating
behavior, body checking, and social and personal identity. The secondary research aim
was to conduct exploratory factor analyses on the Body Checking Questionnaire and
Male Body Checking Questionnaire to assess the factor structure on athlete responses to
both scales because of the current lack of a gold standard for body image/body checking
assessments for the athletic-specific population. The intention was to create a reduceditem scale for future research on validating an athlete-specific body checking evaluation
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that can be used across genders, which up to this point lacked empirical study and
implementation.
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CHAPTER 2
METHOD
The final sample was composed of a total of 259 full-time college student-athletes
and nonathletes (see Table A1). Individuals were at least 18 years of age and were
currently participating in NCAA athletics or were full-time students for nonathletes. The
total sample size prior to data cleaning was N = 267 individuals with eight participants,
all nonathletes, being removed from the sample because of nonadherence to the eligibility
criteria (e.g., one individual stated they were 17 years of age). The other reason for
participant removal was if a significant amount of data was missing in various sections of
the survey that would otherwise compromise the data analyses (i.e., seven were dropped
due to missing data). Data collection was conducted via email correspondence to several
colleges/universities’ athletic training departments, coaches, and compliance offices in
the Northeast region with intentions to disperse to the respective schools’ studentathletes. The email included a detailed description of the survey and its intended use, the
promise of confidentiality, and a detailed informed consent policy that ended with a
statement acknowledging that the individual had read, understood, and would like to
proceed with completing the survey. Institutional confidentiality was implemented and
upheld with exception to the division of the college/universities’ sports program which
reflects the level of competition in which the student-athletes participated. If participants
taking the survey did not wish to continue, they were able to withdraw from the survey at
any point in time as they so desired.
The final sample size of N = 259, following data cleaning procedures, adhered to
the proposed sample size parameter calculated by G*Power (Faul, Erdfelder, Lang, &
11

Buchner, 2007) in suggesting a sample size of at least N = 126 for a planned 3-group
MANOVA with alpha set at 0.05 and a medium eta2 effect size of 0.13. The sample
consisted of team sport athletes (n = 99, 38.2%), individual sport athletes (n=75, 29.0%),
and nonathletes (n=85, 32.8%) with participants identifying as a woman (n=156, 60.2%),
man (n=91, 35.1%) or other gender identity (n=12, 2.6%). Sport affiliation breakdown
percentages are presented in Table A2 of the Appendix. The mean age of the sample
population was 20 years of age (SD=1.96) with the minimum age reflecting the eligibility
criteria of 18 years old and the oldest individual being 31 years old. The majority of the
sample identified as Caucasian/White (n=236, 91.1%) with lower representation among
other ethnicity/racial identities including Black/African American (n=18, 6.9%), Asian
(n=4, 1.5%), American Indian/Alaskan Native (n=3, 1.2%), Native Hawaiian/Pacific
Islander (n=1, 0.4%) and other identity not listed (n=1, 0.4%). Of the full sample, a small
percentage identified as Hispanic/Latino (n=14, 5.4%). The academic standing varied
amongst the sample with individuals who identified as freshman composing the majority
(n=68, 26.3%) followed closely by sophomores (n=64, 24.7%), juniors (n=60, 23.2%),
seniors (n=44, 17.0%), then graduate students (n=15, 5.8%) and fifth-year undergraduates
(n=8, 3.1%).
The survey was composed of an eating behavior assessment followed by an
integrated body checking behaviors questionnaire, a social and personal identity scale,
and a demographics section. The distribution of the survey was sent to various collegiate
and university institution athletic departments and general student populations across the
Northeast region of the United States via Qualtrics which is a computer and mobile
friendly platform.
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The survey consisted of the Eating Attitudes Test-26 (Garner et. al., 1982), a 26item survey that assesses an individual’s eating habits, behaviors, and body image, and
has been used in examining eating behaviors. The psychometric properties of the EAT-26
are empirically supported as a validated scale for use in the nonclinical adult population.
The EAT-26 correlates highly with the original EAT-40, r = 0.98, (Garner & Garfinkel,
1979) despite the elimination of fourteen items. Internal consistency of the EAT-26 is
high as represented by Cronbach’s α = 0.90. The 26-item eating attitudes test has a threefactor structure correlating to the overall score achieved on the scale: diet, bulimia and
food preoccupation, and eating self-control (Factor I: r = 0.93, Factor II: r = 0.64, Factor
III: r = 0.60, respectively) (Garner et. al. 1982). The EAT-26 utilizes a Likert-based
scoring method of “always,” “usually,” and “often” being three, two and one points,
respectively, for questions one through twenty-five. Question 26 is reverse scored with
“never,” “rarely,” and “sometimes” being three, two and one points, respectively, while
“always,” “usually,” and “often” receive a score of zero. Despite the EAT-26 not being a
diagnostic psychometric scale, scores greater than 20 indicate a potential need to seek
further professional help from a qualified clinician/physician as he/she/they may be at
risk for a diagnosable eating disorder.
The Body Checking Questionnaire (Reas et. al., 2002) and Male Body Checking
Questionnaire (Hildebrandt et. al., 2010) are a 23-item and 19-item self-report scale
measuring female-specific and male-specific body checking behaviors, respectively. Each
scale measures behavior associated with body image/perception such as, but not limited
to, compulsive grabbing, pinching, jiggling, mirror reflection, etc. of specific body parts.
The Body Checking Questionnaire (BCQ) is composed of three subscales that are
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assessed using a Likert method that ranges from a score of one being “never” engaging in
that specific behavior to a score of five denoting engaging in that specific behavior “very
often.” The subscales have been delineated via factor analysis that include overall
appearance, checking of specific body parts, and idiosyncratic checking rituals. Internal
consistency for the Body Checking Questionnaire has an overall Cronbach’s α = 0.94 in
nonclinical female adult populations; additionally, each subscale maintains internal
consistency of Cronbach’s α of 0.88, 0.92, and 0.83 for overall appearance, checking
specific body parts, and idiosyncratic rituals, respectively. The Male Body Checking
Questionnaire is a modified form of the Body Checking Questionnaire specifically meant
for use in nonclinical male populations. Validation studies of the Male Body Checking
Questionnaire (mBCQ) tested its divergent validity qualities by comparing maleidentified responses to female-identified responses to the BCQ. The rationale is that
specific body image concerns are different among identified “male” and “female”
populations, specifically undergraduate college students in the validation study, where
males would be more concerned about muscularity and shape/feel of musculature
whereas females would be more inclined to focus on subcutaneous fat on arms, legs, and
waist.
One of the main purposes of the research was to examine the potential of
combining the BCQ and mBCQ into a single scale, despite previous divergent validity
efforts, to see if scores across a broader range of gender identities differ depending on
NCAA student-athlete status/participation. The aim was to garner more inclusive results
and to understand individuals’ body checking patterns regardless of the preexisting
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evidence that supports the notion that males focus on muscle while females focus on fat,
which is a limited stereotypical assessment of the population.
Proceeding from the integrated body checking portion of the survey, individuals
responded to The Social and Personal Identities Scale (SPIS: Nario-Redmond et. al.,
2014). The purpose of the SPIS was to assess self-representation in the context of social
environment. The instrument is a self-report measure with 16 questions evaluating if an
individual places more value on individual personal characteristics or places more value
on group memberships as a defining feature to one’s sense of self. The factor structure of
the SPIS is delineated into PI, or personal identity, and SI, or social identity. Examination
of the factor relationship between PI and SI convey a correlation of 0.853 which the
researchers deem moderately significant in enhancing the model fit; furthermore, testretest correlations for SI and PI subscales five-weeks post-assessment were r = 0.82 and r
= 0.77, p < 0.0001 for each, respectively, indicating reasonable stability (Nario-Redmond
et. al., 2014). The test-retest reliability aids in the consistency of the measure across time
which may account for enhanced sensitivity to temporal changes. The purpose for
utilizing the measure in assessing social and personal identity in the sub-samples of
athletes versus nonathletes to understand the social structure and influences based on
group identity. Individuals participating in team-oriented sports or collective activities
may place more value on social identity rather than personal identity whereas individuals
who participate in individual-focused activities or sports may value personal identity
rather than social identity. This may be an important insight into the sociocultural and
environmental implications for the presentation or prevalence of disordered eating and
body checking behaviors as individuals who place more importance on or believe that
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group membership is a defining quality of the self may be at more risk for adopting
negative self-perceptions of their body image and engage in more body checking
behaviors when comparing his/her/their bodies to individuals in their social context.
Following the body checking portion of the survey, participants were asked to
answer various demographic questions and then were directed to a debriefing page where
a summary of what was completed was described. Furthermore, appropriate resources
and contact information were provided to ensure that if participants felt as though they
needed help that they could access it. The participants were thanked for their time and
data was recorded via Qualtrics.
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CHAPTER 3
RESULTS
Prior to engaging in the primary research analyses, internal consistencies were
assessed using Cronbach’s alpha and McDonald’s omega for each of the psychometric
evaluations used in the survey to observe if any similarities or differences emerged from
previous validation efforts. Cronbach’s alpha and McDonald’s omega were both reported
since alpha has been a reputable measure of internal consistency but the current
movement in behavioral science research is leaning towards McDonald’s omega as it
accounts for differences in error from variables’ true scores whereas Cronbach’s alpha
assumes tau equivalence (McNeish, 2018). The scales in the survey with their internal
consistency coefficients given in parentheses included: the EAT-26 (alpha=0.908,
omega=0.931), the Body Checking Questionnaire (BCQ) (alpha=0.961, omega=0.962),
the Male Body Checking Questionnaire (mBCQ) (alpha=0.930, omega=0.935), and the
Social and Personal Identities Scale that is broken down into Social Identity (n=8 items;
alpha=0.767, omega=0.766) and Personal Identity (n=8 items; alpha=0.865,
omega=0.865).
A 3X3 MANOVA was conducted using SPSS version 27 via General
Multivariate Linear Model analysis. The fixed factors included sport type, or IVsport,
(k=3) of nonathlete (n=85, 32.8%), team sport athlete (n=99, 38.2%), and individual sport
athlete (n=75, 29.0%), along with gender identity (k=3) of woman (n=156, 60.2%), man
(n=91, 35.1%), and other gender identity (n=12, 4.6%). The five dependent variables
included in the MANOVA were composite scores for EAT-26 (26 items), BCQ (23
items), mBCQ (19 items), SPIS_socialID (eight items), and SPIS_personalID (eight
17

items), respectively. Descriptive statistics across the IVsport type and gender identity
groups for each of the five dependent variables are given in Table A3.
Upon conducting the MANOVA, multivariate tests assessing gender identity were
significant, F (10, 470) = 9.601, p < 0.001, eta2=0.170, power=1.000, exhibiting a
medium multivariate effect, as well as the gender*IVsport interaction, F (15, 649.133) =
2.496, p < 0.001, eta2=0.050, power=0.983 that conveyed a small multivariate effect size
(see Table A4). Follow-up ANOVA tests of between-subjects effects conveyed
significant findings with gender identity on the EAT-26, F (2, 239) =13.716, p < 0.001,
eta2 = 0.103, power=0.998, exhibiting a medium univariate effect size, and the BCQ, F
(2, 239) =26.374, p < 0.001, eta2 = 0.181, power=1.000 which had a large univariate
effect size. Furthermore, the gender*IVsport interaction was significant for scores from
mBCQ, F (3, 239) =7.585, p < 0.001, eta2=0.087, power=0.987, conveying a medium
univariate interaction effect. Although not as strong, there was also a significant
gender*IVsport interaction for the (female) BCQ scores, F (3, 239) = 2.882, p = 0.0.37,
eta2 = 0.035, power = 0.684, showing a small univariate effect (Cohen, 1988; Harlow,
2014) (see Table A5). A closer examination of the interaction effects between gender and
sport type can convey where there are specific differences in gender identity groups
depending on the sport type and the dependent variable (i.e., mBCQ or BCQ). Using
Daniel Soper’s effect size calculator
(https://www.danielsoper.com/statcalc/calculator.aspx?id=48) and values in Table A3,
Cohen’s d effect sizes were calculated to reveal the difference in means divided by the
pooled standard deviation for each paired-comparison between the gender identity groups
with the IVsport groups for both the mBCQ and the BCQ scores. Results for the mBCQ
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showed that among nonathletes, participants identifying as women, and other gender,
reported less body checking than the men did, with a large and medium effect size
(Cohen’s d = -0.824 and Cohen’s d = -0.563, respectively). Conversely, among teamsport athletes, participants identifying as women reported more body checking than the
men did, with a medium-large effect size (Cohen’s d = 0.763). Similarly, among
individual-sport athletes, individuals identifying as other gender reported more body
checking than the men did (Cohen’s d = 1.044), indicating a large effect size.
Results for the BCQ female-version revealed a different pattern than with the
mBCQ, showing that among nonathletes, participants identifying as women, as well as
other gender, reported more body checking than the men did, with large effect sizes
(Cohen’s d = 1.47 and Cohen’s d = 1.104, respectively). Similarly, among team-sport
athletes, participants identifying as women reported higher BCQ scores than the men did,
with a very large effect size (Cohen’s d = 2.055). Among individual-sport athletes, those
identifying as women showed a large effect with more body checking (Cohen’s d =
1.076) than for men; furthermore, individuals who identified as other gender showed an
even larger effect with considerably more body checking compared to men (Cohen’s d =
2.545). Thus, men showed more body checking on the male version of the BCQ whereas
women showed more body checking on the female version of the BCQ compared to the
men. For both BCQ scales, male and female versions, those identifying as other gender
reported more body checking than men did.
Multiple comparison follow-up tests with Tukey’s HSD were also conducted to
further explore the main effects of scores across sport type, revealing no significant mean
differences on scores for the mBCQ, SPIS_socialID, or SPIS_perosnalID between
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nonathletes, team-sport athletes, and team-sport athletes (see Table A6). Marginal mean
scores on the EAT-26 and BCQ across gender identity are presented in Table A7 to
convey the mean differences that were significant from these between-subjects effects
visually.
Following the MANOVA analyses, a dimension reduction was conducted using
factor analysis (FA) on the Body Checking Questionnaire and the Male Body Checking
Questionnaire for exploratory assessment using direct oblimin rotation of their factor
structure within the student-athlete population. The exploratory procedure examined
factor loadings greater than |0.3| with items that had loadings of +/- |0.2| between two
dimensions considered as complex in nature. Upon running the FA on the BCQ without
an extraction, three factors were delineated from the student-athlete responses to the
survey (N=172) which corresponded to the factor loadings observed in previous
psychometric evaluations of the scale within the college-aged female population (White
et. al., 2015). However, for the BCQ, an extraction method was utilized to reduce the
item loadings from three factors to two as the items loaded more appropriately when this
was implemented. The total variance in the items that was explained for the first factor
was 51.963% whereas the second factor explained 7.141% of the variance (see Tables A8
and A9). The FA did contain complex loadings on three items within the 23-item scale
that were subsequently dropped. Furthermore, four other items, albeit they did not exhibit
complex loadings, loaded characteristically lower than other BCQ items for their
respective factors. Given the information of the factor structure and loadings based on the
student-athlete population, low-loading or complex items were eliminated with the intent
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to assess reliability of a reduced, 12-item scale for future implementation within the
athletic population.
While conducting the FA for the Male Body Checking Questionnaire, four factors
were delineated from the student-athlete population (N=172) using direct oblimin rotation
for exploratory procedures. Four factors were delineated, without use of an extraction
method, which corresponded to previous validation research done with the psychometric
properties of the male-version BCQ scale. However, previous research used promax
rotation for confirmatory purposes rather than exploratory (Hildebrandt et. al., 2010). An
extraction method was again utilized to reduce the item loadings on four factors found in
the exploratory FA to that of three factors as the items loaded more appropriately when
the extraction procedure was implemented. The total variance in the items that was
explained by factor one of the mBCQ was 45.254%, while factors two and three
explained 8.735% and 7.663% of the variance, respectively (see Tables A10 and A 11).
Complex loadings were observed in three items of the scale with two more items
exhibiting weaker loadings/approaching complexity within respective factors. The
shortened version of the mBCQ, following the removal of complex and weaker-item
loadings, resulted in an 11-item scale.
Proceeding with the reliability and factor analyses of both the BCQ and mBCQ,
the intent was to create a shortened but still reliable version of both questionnaires that
could be used to assess body checking within the athlete-specific population. This was
accomplished by removal of items with complex loadings within the pattern matrix of the
factor analyses and additionally parsing out any questions that were approaching
complexity or did not load as high on any one specific factor (e.g., for the mBCQ, I
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compare the leanness or definition of my chest and muscles with others loaded on factor
one greater than the suggested 0.3 factor loading parameter but the loading of 0.556
which was noticeably lower than the other variables loaded in that same factor). These
decisions were implemented to reduce the number of items for each questionnaire, since
the combination of the two scales amount to 42 items, while also maintaining the original
integrity of the psychometric properties by still providing questions from each factor
delineation. Extraction methods were employed with the factor analyses for both the
BCQ and mBCQ as the original structures proposed by previous research within the
nonathlete population did not align with the variable factor delineations within the athlete
population. The extractions were also exploratory in nature to discern the most
appropriate factor structures for both the BCQ and mBCQ which resulted in the BCQ
loading onto two factors, compared to three in previous research (White et. al., 2015),
and the mBCQ loading onto three factors compared to four in prior endeavors
(Hildebrandt et. al., 2010). The method resulted in two revised questionnaires of the BCQ
and mBCQ in shortened form (see A12).
To ensure that reliability of the questionnaires in the shortened version were not
compromised by the item elimination, internal consistency was assessed for both
versions. The reduced BCQ (n=12 items) conveyed an internal consistency reliability of
Cronbach’s alpha equaling 0.918 and a McDonald’s omega of 0.921 which, although
slightly lower than that with the 23-item internal consistency, still retained a high internal
reliability. The reduced mBCQ (n=11 items) has an internal consistency reliability of
0.903 using Cronbach’s alpha and 0.913 using McDonald’s omega, both indicating high
reliability. It should be emphasized that the reduced-item scales for both the BCQ and
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mBCQ conveyed an emergence of novel factors based on the variable loadings. For the
BCQ, the first factor can be described as comparison/internalizing behaviors as each of
the variables pertains to self-evaluation or self-comparison with body image (e.g., I look
at others to see how my body size compares to their body size) whereas the second factor
is more indicative of checking/externalizing behaviors that are acted upon (e.g., I check
the diameter of my wrist to make sure it’s the same size as before). The mBCQ was
slightly different than an internalizing/externalizing factor breakdown. The first factor of
the mBCQ appears to convey comparison behaviors such as “I compare my overall
leanness mass to athletes or celebrities” and similarly structured variables. The second
factor loaded variables that narrowed in on externalizing behaviors of flexing such as “I
flex my chest muscles in the mirror to find lines or striation in the muscle”; albeit one of
the flexing-focused variables exhibited a complex loading, it fit the factor structure and
when assessing internal consistency with Cronbach’s alpha and McDonald’s omega.
Including the flexing-focused item strengthened the reliability of the reduced measure.
The third and final factor emphasized asking/seeking behaviors which, despite the
caution to have at least three variables per factor, this delineation justifies the use of a
two-variable factor as it fits the pattern matrix trends. The intent with conducting the
factor analyses and ensuing scale reduction is to establish a foundation for the
exploration, implementation, and validation efforts of creating a gold standard to assess
body checking and related behaviors for use in the athlete-specific population.
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CHAPTER 4
DISCUSSION
This study explored the relationships of eating behaviors, body checking, and
social and personal identity among collegiate student-athletes and nonathletes. The
comparative analyses were completed by examining mean differences of athlete type,
either team sport athlete (e.g., baseball, soccer, basketball, etc.), individual sport athlete
(e.g., track and field, gymnastics, swimming and diving, etc.), or not a member of
collegiate athletics, and gender identity via a 3X3 MANOVA. Furthermore, exploratory
evaluation of the Body Checking Questionnaire and the Male Body Checking
Questionnaire was done via factor analyses to assess the factor structure and reliability of
the two measures specifically within the collegiate-athlete population. The rationale for
engaging in factor analysis and scale assessment was the lack of a gold standard for body
image/body checking assessments for the athletic-specific population, where the Body
Checking and Male Body Checking Questionnaire may fill this gap. Previous validation
studies were completed on specific target populations (White et. al., 2015, Hildebrandt et.
al., 2010), specifically college-aged females and in the eating disorder population, which
is not entirely representative of the student-athlete population. However, the foundational
research using the BCQ and mBCQ and assessment of validation in various populations
was promising and at the time this research endeavor was undertaken, had yet to be
explored in the athletic population.
The results of the study showed that gender conveyed the greatest mean
difference in scores specific to eating behavior and the Body Checking Questionnaire
(female version) with a medium and large effect, respectively. In particular, women and
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those identifying as other gender were more likely to report greater problems with
disordered eating behaviors and body checking compared to men, regardless of sport type
status. However, it is important to focus predominantly on the interactions as there were
significant findings of sport type by gender on both the female and male body checking
questionnaires, exhibiting small and medium interaction effects, respectively. Follow-up
analyses conveyed that college students who identified as women had significantly higher
female body checking mean scores than the men, whether they were nonathletes, teamsport athletes, or individual-sport athletes. Among individual-sport athletes, those
identifying as other gender had the biggest difference on the BCQ scores compared to the
men. In contrast, college students identifying as nonathlete men showed higher mBCQ
mean scores than women and other gender individuals. Moreover, individuals identifying
as women team-sport or as other gender individual-sport athletes reported higher scores
on the mBCQ compared to men. The results warrant further examination of the complex
pattern of findings between gender identity and sport affiliation with intent to provide
valuable insight into how to address issues of eating disorders and body checking
behaviors in college athletes and nonathletes.
A consideration in the current study was that the nonathlete sample had a
disproportionate number of females to males and other gender identity at n=68, n=5, and
n=8, respectively. Additionally, it is important to consider the potential sociocultural and
environmental differences with being affiliated with a collegiate varsity sport compared
to not being a part of an athletics team such as, but not limited to, being a part of Greek
life (sororities/fraternities), other clubs or organizations, club/recreation sports, or being a
part-time or full-time worker, which have inherent differences with social norms,
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expectations, and external influences guiding behavior. Although the results support the
idea that women and other gender individuals are at higher risk than men of engaging in
maladaptive eating behaviors, and excessive body checking behaviors are evident among
those identifying as men, women, and other gender identity, depending on sport type,
there are specific limitations to discuss pertaining to the sample population.
Upon assessing the participants’ demographic characteristics, it was apparent that
within the nonathlete population there is a disparity among equal and representative
samples of gender identity. Noticeably, for the nonathlete population who participated in
the study, 68 individuals identified as female whereas five individuals identified as male
and eight as “other” gender identity. This gap in gender representativeness has
implications for the results, especially when assessing eating behaviors and body image
which historically has been associated as a young female issue. This unequal gender
disparity may be a contributing factor to the significantly higher mean differences
amongst EAT-26 and Body Checking Questionnaire scores. Furthermore, the more
representative groups of team sport athletes (female n of 44 and male n of 49) and
individual sport athletes (female n of 36 and male n of 33) may provide more insight into
the behaviors and thoughts associated with eating and body checking. Moving forward it
will be paramount to culminate a more equally representative population specifically
pertaining to gender identity; this includes individuals who identify as nonconforming to
dichotomous gender of male and female of which the present study included 12
individuals (4.6%).
Representativeness was a limitation of the study. The sample was majority
white/Caucasian at 236 individuals (91.1%) whereas other ethnic/racial identities
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encompassed the remaining 8.9% of the participants including those who identified as
Black/African American (18 individuals; 6.9%), Hispanic/Latino (14 individuals; 5.4%),
Asian (four individuals; 1.5%), American Indian/Alaskan Native (three individuals;
1.2%), Native Hawaiian/Pacific Islander (one individual; 0.4%), and other identity not
listed (one individual; 0.4%). The intent with the study was to examine eating behavior,
body checking, and social and personal identity amongst college athletes and nonathletes
with an emphasis on research inclusivity and diversity which unfortunately was not
attained in the breadth and magnitude with which it was planned. Methods will be
employed moving forward to enhance the reach and attainment of more diverse
populations whether that being surveying more colleges/universities outside of the
northeast, surveying a greater variety of sports/athletics, and reaching out to nonathlete
populations that are affiliated with more culturally and ethnically diverse affiliations
(including, but not limited to, clubs or organizations whose members represent a more
diverse population of college students). Specifically, pursuing outreach to Historically
Black Colleges and Universities (HBCUs) would be a way to attain a more representative
and diverse sample of the college student-athlete and nonathlete population. Additionally,
outreach to institutions in more urban/city locations may provide opportunity to employ
greater outreach to a more diversified sample of college athletes and nonathletes.
Expanding upon lack of representativeness of the study sample, group sizes of the various
types of sports were unequal despite preliminary efforts to mitigate through mass
recruitment efforts within athletic departments. The largest percentage of survey
participants who are athletes identified as baseball players (n=49, 18.9%) followed by
swimming and diving (n=21, 8.1%) and volleyball (n=15, 5.8%) players. A few sports
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had single participants in the study who identified as athletes including fencing,
gymnastics, lacrosse, and tennis. For future implementation, it would be wise to keep a
detailed log of individuals who participate in the survey and their respective sports to
account for representative group sizes. Then, it would be more manageable to reach out
to potentially gain more research participants in the sports that are lacking in
representation. Despite the limitations of representativeness from the nonathlete
community of participants, as well as representativeness amongst sport type, examining
the factor analyses of the Body Checking and Male Body Checking Questionnaire offered
valuable insight into the idiosyncratic checking behaviors athletes engage in thus
emphasizing the importance of establishing a gold standard method of measuring such
behaviors in this specific population.
Proceeding from the exploratory factor analysis, the intent was to compile a
shortened form of both the Body Checking and Male Body Checking Questionnaire to
test reliability properties with hopes to employ these scales in future studies testing
psychometric properties of a brief athlete-specific body checking behaviors. To
methodologically support the shortening of the two questionnaires, the removal of items
with complex loadings, defined as being within above or below 0.2 of the adjacent
factor(s), was accomplished along with examining other factor loadings that were weaker
in nature (defined as being near or approaching 0.30). It was also necessary to ensure that
the original number of factors, which for the Body Checking Questionnaire was three and
the Male Body Checking Questionnaire was four, was properly represented with at least
two questions per factor. The final product of the scale reduction included 10 items for
both the Body Checking and Male Body Checking Questionnaire, as highlighted in the
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results section, that maintained high internal consistency even after the removal of eleven
and eight items respectively. This exploratory and novel scale reduction has important
implications in the applicability and validation for future research examining body
checking behaviors within the college-athlete specific population. Future intentions with
the creation and validation of an athlete-specific body checking evaluation could address
a few limitations of the current scales. One aspect that should be addressed is bodyweighing frequency which is a prevalent behavior amongst the athletic population.
Despite weighing frequency being a normalized and regular behavior with athletes to
check current weight status, obsessive weighing and hyper-focusing and reliance on this
body checking behavior may become compulsory and contribute to negative feelings
about one’s body (Galli et al., 2017). Future research could investigate confirmatory
factor models to observe if the results of this study are replicable to others examining
body checking behaviors in collegiate student-athletes. Furthermore, introducing
questions pertaining to weighing frequency to the body checking questionnaire for
athletes would be important to understand the prevalence and importance placed on this
specific behavior and how it may contribute to body satisfaction/dissatisfaction.
Despite some of the limitations from a representativeness standpoint, the research
offered insight into the domain of eating behaviors, body checking behaviors, and social
and personal identity between collegiate team and individual sport athletes and nonathlete
full-time students. Future research could strive for a wider breadth of gender and
racial/ethnic diversity and representativeness in addition to a greater variety of team and
individual sport representation. Overall, the exploratory nature of the research does
provide insight into the importance of gender identity on eating and body checking
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behaviors. Furthermore, the factor analyses on the (female) Body Checking and Male
Body Checking Questionnaires convey that college-aged athletes are different in how
they respond to scales that were previously validated in clinical and non-clinical
populations as the factor structures loaded differently with athletes compared to the
original structures of the scales. This aids in the argument in developing a shortened and
structurally adjusted version of such questionnaires to perform future validation research
to establish a gold standard psychometric for collegiate athletes and body checking.
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APPENDICES
Table A1
Sample Population (N = 259) Frequency Tables
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Table A2
Frequency of Sport Affiliation
Sport
Basketball

N

Percentage

7

2.7

49

18.9

Cross Country

8

3.1

Fencing

1

0.4

Football

2

0.8

Gymnastics

1

0.4

Track and Field
Short Sprint

11

4.2

Track and Field
Middle Distance

15

5.8

Track and Field
Long Distance

8

3.1

Track and Field
Jumping

13

5.0

Track and Field
Throws

11

4.2

Track and Field
Multievent

5

1.9

Lacrosse

1

0.4

Rowing

8

3.1

Soccer

6

2.3

Softball

12

4.6

Swimming and Diving

21

8.1

1

0.4

15

5.8

Baseball

Tennis
Volleyball
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Table A3
3X3 MANOVA Descriptive Statistics of the Sample Population Athlete Status and Gender
Identity Across the Outcome Variables

Note: EAT-26 = Eating Attitudes Test (range low score 0, to high score 78). BCQ = Body
Checking Questionnaire (range low score 23, to high score 115). mBCQ = Male Body Checking
Questionnaire (range low score 19, to high score 95). SPIS_socialID and SPIS_personalID =
Social and Personal Identities Scale (range low score 8, to high score 72 for both social and
personal subscales).
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Table A4
Multivariate Tests from 3X3 MANOVA Assessing Sport Type and Gender Identity on
Dependent Variables of Eating Behaviors, Body Checking Behaviors, and Social and
Personal Identity
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Table A5
Follow-up ANOVA Results from Tests of Between-Subjects Effects from the Independent
Variables of Sport Type and Gender Identity on Outcomes of Eating Behaviors, Body
Checking Behaviors, and Social and Personal Identity

Note: EAT-26 = Eating Attitudes Test (range low score 0, to high score 78). BCQ = Body
Checking Questionnaire (range low score 23, to high score 115). mBCQ = Male Body Checking
Questionnaire (range low score 19, to high score 95). SPIS_socialID and SPIS_personalID =
Social and Personal Identities Scale (range low score 8, to high score 72 for both social and
personal subscales). IVsport = sport type (team sport athletes, individual sport athletes, and
nonathletes)
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Table A6
Multiple Comparisons Tests on the Dependent Variables of Eating Behaviors, Body
Checking Behaviors, and Social and Personal Identity with Sport Type using Tukey Posthoc

Note: EAT-26 = Eating Attitudes Test (range low score 0, to high score 78). BCQ = Body
Checking Questionnaire (range low score 23, to high score 115). mBCQ = Male Body Checking
Questionnaire (range low score 19, to high score 95). SPIS_socialID and SPIS_personalID =
Social and Personal Identities Scale (range low score 8, to high score 72 for both social and
personal subscales). IVsport = sport type (team sport athletes, individual sport athletes, and
nonathletes)
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Table A7
Marginal Mean Scores on the Eating Attitudes Test (EAT-26) and the Body Checking
Questionnaire (BCQ) with Gender Identity
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Table A8
Preliminary Exploratory Factor Analyses of the Body Checking Questionnaire with the
NCAA Student-Athlete Population Total Variance Explained with Extraction
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Table A9
Preliminary Exploratory Factor Analyses of the Body Checking Questionnaire with the
NCAA Student-Athlete Population with Extraction
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Table A10
Preliminary Exploratory Factor Analyses of the Male Body Checking Questionnaire with
the NCAA Student-Athlete Population Total Variance Explained with Extraction
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Table A11
Preliminary Exploratory Factor Analyses of the Male Body Checking Questionnaire with
the NCAA Student-Athlete Population with Extraction

41

Table A12
Reduced Body Checking Questionnaire Items and Male Body Checking Questionnaire
Items Deduced from the Exploratory Factor Analyses
Reduced Body Checking Questionnaire (a=0.918, omega=0.921) n=12
1. I check to see how my bottom looks in the mirror
2. I look at others to see how my body size compares to their body size
3. I compare myself to models on TV or in magazines
4. I check my reflection in glass doors or car windows to see how I look
5. I suck in my gut to see what it is like when my stomach is completely flat
6. I ask others about their weight or clothing size so I can compare own weight/size
7. I lie on the floor to see if I can feel my bones touch the floor
8. I check the diameter of my wrist to make sure it’s the same size as before
9. I have special clothes which I try on to make sure they’ll fit
10. I check to make sure my rings fit the same way as before
11. I check the diameter of my legs to make sure they’re the same size as before
12. I pinch my upper arms to measure fatness
Reduced Male Body Checking Questionnaire (a=0.903, omega=0.913) n=11
1. I compare my overall leanness mass to athletes or celebrities
2. I compare my overall muscle mass to athletes or celebrities
3. I compare my overall leanness and muscle definition to others
4. I compare the size of my muscle to others
5. I look at my abdominal muscle (6-pack) in the mirror
6. I will check the size and shape of my muscles in most reflective surfaces (e.g., car
windows, shopping store windows, mirrors, etc.)
7. I flex my biceps when looking in the mirror to ensure symmetry of my muscles
8. I flex my muscles when looking in the mirror to find lines or striation in the muscle
9. I flex my chest muscles in the mirror to find lines or striation in the muscle
10. I ask others to feel my muscles to ensure their size or density
11. I ask others to comment on my muscle definition or size
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